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Dear Ms. Innis:

PRC Environmental Management, Inc. (PRC) is pleased to submit the data
comparison report for the White Bluffs Pickling Acid Cribs Expedited Response
Action (ERA). The comparison focused on the technical accuracy and
completeness of Westinghouse Hanford Company’s data validation results for
soil characterization sampling which was performed in the fall of 1992.
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1.0 INTRODUCTION

PRC Environmental Management, Inc. (PRC) has compared data collected for the
White Bluffs Pickling Acid Cribs Expedited Response Action (ERA) for the U.S.
Environmental Protection Agency (EPA). This report focuses on the technical
accuracy and completeness of Westinghouse Hanford Company’s data validation
results for soil characterization sampling, which was performed in the fall of
1992 {WHC 1993). The EPA soil samples were extracted and analyzed using the
same methods as those used for the WHC soil samples. The WHC data are
compared to data collected by PRC on December 1 and 2, 1992, and validated by
EPA (EPA 1993a; EPA 1993b; EPA 1993c; and EPA 1993d).

2.0 ANALYTICAL DATA

2.1 DATA OBTAINED BY WESTINGHOUSE HANFORD

Data from the chemical analysis of 29 samples and their quality assurance
samples were reviewed and validated to verify that reported sample results
were of sufficient quality to support decisions regarding remedial actions
performed at the White Bluffs Pickling Acid Crib Project (WHC 1993). Data for
metals and anions were evaluated according to Level IV criteria (EPA 1987).
Approximately one-fifth of the volatile organic analytes (VOAs) and
semivolatile organic analytes (SVOAs) data were evaluated according to Level
IV criteria. The remainder of the VOA and SVOA data were evaluated according
to Level II criteria.

2.1.1 Semivolatile Organic Compounds

Five of 29 samples were subjected to lLevel 1V data validation. The remainder
of the sample results were evaluated by cursory review (Level II data
validation). No data were rejected as unusable in the data validation report.
Several blanks contained tentatively identified compounds (7TICs.) In
addition, several of the matrix spike percent recoveries were oulside quality
control criteria.



The method detection 1imits for SVOAs ranged from 320 to 870 micrograms per
kilogram (ug/kg). According to the sampling analysis plan (SAP) the median
detection limit was 340 pg/kg. No compounds on the target analyte Tist (TAL)
were detected above these limits.

2.1.2 Volatile Organic Compounds

Three of 11 samples were subjected to Level 1V data validation. The remainder
of the sample results were evaluated by cursory review (Level II data
validation). No samples were rejected as unusable in the data validation
report. There were several minor quality assurance problems. Acetone,
1,1,1-trichloroethane, and methylene chloride were detected in blank samples.
In addition, an internal standard exceeded quality control c¢riteria, and
sample concentrations were reported below the quantitation limit.

The reported detection limits for VOAs ranged from 3 to 11 pg/kg. According
to the SAP, the median detection 1imit was 10 pgg/kg. Other than those
compounds identified as common laboratory contaminants, no VOAs were detected
above these limits.

2.1.3 Metals

Twenty-eight of the 29 samples were subjected to Level IV data validation. No
samples were rejected as unusable because of deficiencies in data quality.
There was minor blank contamination, as well as matrix spike percent recovery
exceedances, analytical spike percent recovery exceedances, and minor problems
associated with inductively coupled plasma (ICP) serial dilutions.

" Generally, matrix spike anaiyses quality control criteria were met for all
metals except antimony, suggesting an acceptable level of accuracy.
Anatytical duplicate sample analysis suggested that laboratory procedure
precision was good. Analysis of field duplicates (BO7Q01 and B07Q02) showed
that field sampling procedures were adequate to provide a representative

sample. Results from field split analyses {B07Ql2 and B0O7(Q13) suggested that
interlaboratory precision was adequate.
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2.1.4 Nonmetals

Twenty-eight of 29 samples were subjected to Level IV data validation. No
data were rejected. However, holding times for all of the analyses were
exceeded and daily instrument calibration was not completed. As a result, all
analyses were qualified as estimated quantities (J or UJ).

Field split analyses showed that laboratory error had a significant effect on
sample results. The interlaboratory precision goals were not met for chloride
(81 relative percent difference [RPD]), flucride (78 RPD}, and phosphate

(126 RPD).

2.2 DATA OBTAINED BY THE U.S. ENVIRONMENTAL PROTECTION AGENCY
2.2.1 Semivolatile Organic Compounds
Nine samples were subjected to Level IV data review.

Trace amounts of several common laboratory contaminants including phenol, 2-
fluorophenol, benzoic acid, di-octyl phthatate, and bis(2-ethylhexyl)
phthalate were detected in the blank samples. Trace concentrations of 2-
fluorophenol, in concentrations similar to those found in the blank samples,
were detected in several samples. The method detection limits for SVOAs
ranged from 80 to 10,900 pg/kg. The median detection 1imit was 546 pg/kg.
Beside those analytes found in blank samples, no compounds on the target
analyte list were detected.

2.2.2 Volatile Organic Compounds

Eleven samples including two duplicates were subjected to Level IV data
review.

Trace amounts of acetone, 2-butanone, 1,2,3-trichlorobenzene, toluene,
chloromethane, trichlorofluoromethane, dichlorodifluoromethane, 2-butanone,
acetone, and methylene chloride were detected in the blank samples. The
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method detection limits for sediment VOAs ranged from 1 to 19 ug/kg, with a
median concentration of 3 ug/kg.

Several analytes associated with laboratory contaminants were detected in one
or more sediment samples which were probably present as a result of laboratory
contamination. Trichlorofluoromethane was detected in one sample {PC-B-S3-5),
but not in the duplicate sample (PC-B-S2-5). Dichlorodifluoromethane was
detected in sample PC-B-52-5, but not in the duplicate samplie PC-B-S$3-5. All
TAL analytes were assigned the data qualifier J because the analysis did not
meet quality control criteria for continuing calibration. A J qualifier
indicates that the analyte was positively identified, but the associated
numerical result is an estimate.

2.2.3 Metals

Eleven samples including duplicates were subjected to Level IV data
validation. Selenium, manganese, and antimony data were rejected as unusable
because of deficiencies in data quality.

Duplicate sample analysis suggested that laboratory procedure precision was
good. Analysis of field duplicates (PC-B-S2-5/B07Q01 and PC-B-S3-5/B07Q02)
showed that field sampling procedures were adequate to provide a
representative sample. The RPD for the metals analysis ranged from 0 for
arsenic to 199 for calcium, with an average of 13.1 all of metals, meeting the
quality control criteria.

2.2.4 Nonmetals

Nine samples were subjected to Level IV data validation. No data were
rejected. However, holding times for nitrate, nitrite, and ammonia were
exceeded. As a result, all nitrate, nitrite, and ammonia analyses were
qualified as estimated quantities (J or UJ). Several pH analyses were
completed outside of the 72-hour holding time and were qualified as estimated
quantities (J).



2.3 COMPARISON OF WHC AND EPA RESULTS

2.3.1 Semivolatile Organic Compounds

No TAL compounds were detected in either the WHC or the EPA analyses. The
median reported detection limits for sample analysis were comparable for both
data sets. Though WHC matrix spike recoveries exceeded WHC and EPA quality
control criteria, none was qualified as an estimated value. The EPA data set
contained several qualified results because of several minor quality assurance
deficiencies such as exceedances of quality control criteria for response
factors during instrument calibration.

In general, the quality of both data sets was good, and no data were rejected.
The median reported detection limits for analytes were similar. However, EPA
presented data for approximately 20 more compounds and/or isomers than did the
WHC report, indicating a more complete analysis.

2.3.2 Volatile Organic Compounds

No TAL compounds were detected in the WHC and EPA samples that were not also
detected in blank samples. The median reported detection limits for sample
analysis were comparable for both data sets.

In general, the quality of both data sets was good, and no data were rejected.
The detection limits for analytes were similar. However, EPA presented data
for approximately 30 more compounds and/or isomers than did the WHC report,
indicating a more complete analysis.

2.3.3 Metals

Though there were some differences between the EPA and the WHC data set for
metals, in general the data are comparable (Table 1). The matrix spike
recoveries for each data set are also comparable, suggesting that the accuracy
of the EPA and WHC data sets are similar. The results from duplicate analyses



by EPA and WHC suggest that the effects of sample heterogeneity and laboratory
error are similar in both the EPA and WHC analytical procedures.

The RPDs between EPA and WHC metals data from six soil samples are compared in
Table 2. The RPD for each analyte ranges from 6.5 for aluminum to 198 for
magnesium. Generally, because of dilution problems associated with most
metals analyses, the results of common constituents of soil, which are
normally present in high concentrations, are less precise than results from
trace elements such as arsenic, lead, copper, and other heavy metals.

However, there is not a good correlation between EPA and WHC data for
individual analytes. Correlation coefficients (rz) ranged from 0.02 for
chromium to 0.86 for magnesium. Generally, the r® values are greater for
common constituents of soils that are normally present in high concentrations,
and lower for trace elements. Trace metal analysis is more precise, but,
because much of the data are detected at concentrations near the reported
detection Timits, sample and instrument error affect the absolute value of the
data more than they affect data from common soil constituents.

2.3.4 Non-Metals

The results from the analysis of anions are similar, though the reported
detection Timits for the EPA analysis were somewhat Jower {Table 3). The WHC
data sets contained many data that are qualified as estimated because sample
hotding time quality assurance criteria were not met. The WHC quality
assurance criteria for holding times was, in some cases, shorter than the EPA
criteria. For example, the holding time criteria for phosphate was 28 days
for EPA and 48 hours for WHC, which caused more WHC than EPA phosphate data to
be qualified as estimated values. In mest cases, results were comparable and
analyte results are well correlated.

The major differences between the two data sets were the choice of analytes
and analytical methods. The methods of analysis for fluoride, chloride,
phosphate, and sulfate were similar. However, WHC analyzed for
nitrate/nitrite, whereas EPA presents results for the relevant environmental
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species of nitrogen, including nitrate, nitrite, and ammonia. In addition,
EPA analyzed for hydrogen activity (pH), whereas WHC did not.

3.0 CONCLUSIONS AND RECOMMENDATIONS

The analytical results from EPA and WHC data sets were comparable for
semivolatile organic compounds, volatile organic compounds, metals, and non-
metals. Generally, the main differences between the data sets involved the
number of organic analytes and the chosen analytical methods. The EPA data
set presents results for approximately 20 more semivolatile compounds and 30
more volatile compounds. In addition, EPA presents results for all of the
environmentally relevant nitrogen species whereas WHC presents results for
only nitrate/nitrite. The EPA data set presents pH results, which is a very
significant environmental parameter, whereas the WHC omits the hydrogen ion as
an analyte.
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TABLE 1

EPA AND WHC ANALYTICAL RESULTS COMPARISON:

TOTAL METALS (mg/kg)

the actual sample concentration.

Arsenic 0.74/151] 123/1.27 151/ 18] 1.78/ 23] 103/121} 1.35/ 1.3 1.35/13)
Lead 443/ 39 394/ 41 3.83/ 34 384/ 4 330/ 35 427/ 33 3.99/33
Chromium 119/ 9.1 114/ 11.2 108/ 9.4 131/ 10 122717 12,6/ 102 10.7/ 10.2
Copper 15.8/ 23.5 13.8/ 20.7 154/ 167 U 140/ 176 U 152/152 0 14.1/ 14.6 16./ 7.3
Nickel 10.1/ 62 8.52/9.5 164/ 8.3 11.6/ 103 954/ 79 13.6/ 108 11.9/ 108
Zinc 0.6/ 71.8 529/ 507 717/ 13.7 389/ 303 B3I/ H05 495/ 35.6 50.2/ 356
Barium 51.6/ 44.1 404/ 36.8 506/ 41.2 U 39.0/ 50.8 42.1/ 41 578/ 583 65.1/58.3
Calcium 3,140/ 2,600 3,230/ 2,870 3,730/ 2,810 7,970/ 8,010 3,640/ 2,850 7,190/ 6,410 10,600/ 6,410
Iron 15,500/ 14,600 13,800/ 13,500 16,900/ 14,200 13,600/ 13,200 15,900/ 12,55 17,800/ 15,000 17,700/ 15,000
Magnesium 3850/ 3,310 4,500/ 4,080 4,490/ 3,610 4,480/ 4,350 4,000/ 2,960 5270/ 4,620 5,420/ 4,620
Potassium 815/ 820 725/ 763 816/ 862 486/ T94 238/ 542 940/ 1,010 1,090/ 1,010
Sodium 267/ 139 U 210/ 171 298/ 166 235/ 166 241/ 158 267/ 142 344/ 142 U
Vanadium 38.7/ 414 316/ 341 372/ 37 289/ 324 36.5/39.2 388/ 349 379/ 349
Aluminum 6,804/ 5,360 6,233/ 5,700 1,270/ 5,650 5,920/ 5,550 5,340/ 4,310 7,220/ 5,800 7570/ 5,730
u Indicates that the analyte was analyzed for, but not detected.

J Indicates an estimated concentration value. Identification of the detected analyte has been confirmed; however, the associated numerical value may not accurately reflect




TABLE 2

STATISTICAL COMPARISON OF EPA AND WHC
SAMPLE RESULTS FOR METALS

 Analyte tive Percent Difference | Correlation Coefficient (s

Arsenic 17.8

Lead 11.6 0.38
Chromium 20.0 0.02
Copper 234 0.037
Nickel 237 0.04
Zinc 21.4 0.91
Barium 13,6 0.18
Calcium 20.5 0.78
Cobalt 17.7 0.01
Iron 11.6 0.54
Magnesium _ 198 0.78
Potassium 217 0.86
Sodium 66.1 0.40
Vanadium 7.8 0.36
Aluminum 6.5 0.47




TABLE 3

EPA AND WHC ANALYTICAL RESULTS COMPARISON:

NONMETALS (mg/kg)

| PeasLIo)

- BOTPYS .- +BI7Q0 o} BOR02
Chioride 093/ 18 051/147 0.65/ 23§ 0.33/ 2.1 J 033/ 2 038/2] 027/21 032/ 211
Fluoride 0947033 0.68/ 0.6 ] 0.79/ 04 0.18/ 0.8 ] 0.62/ 0.4 230/11) 086/ 11 213/ 111
Phosphate 0.13J/ 08 U3 206 J/17 2193/ 08 1021/ 1) 0221708 UJ 165/17 0681/11] 1633/107
Sulfate 429/ 25} 905/ 131 126/ 15 UJ 766/ 1] 748/ 8J 544/10 ) 551/ 101 119/ 111

Indicates that the analyte was analyzed for,
Indicates an estimated concentration value, Identification of the detected analyte has been confirmed; however, the associated numerical value may not accurately reflect

the actual sample concentration.

but not detected.




THIS PAGE INTENTIONALLY
LEFT BLANK



	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF

